Introduction
Trimethylsulfonium salts are a promising acid-generator of chemically amplified resists for Ebeam exposure [1] . The sensitivity of resist materials for E-beam exposure arises from the electronic excitation of resist material by low-energy secondary electrons which are generated from ionization of resist material by high-energy electron bombardment of E-beam exposure [2] . As shown in our research [3] , the low-energy electron causes in high yield the direct transition of the resist material to the lowest triplet excited state although the normal singlet-singlet transitions occur in a similar extent.
For this reason, the proton generation mechanism from the lowest triplet state of trimethylsulfonium salts was investigated in details as well as from the normal photochemically generated excited singlet states.
Method
The Schrodinger equation of the reaction system was solved by ab initio molecular orbital (MO) method [4] using 6-31G** basis set with 4s and 4p Rydberg orbitals. The restricted Hartree-Fock calculation was used for the determination of the structures in the electronic ground state along the decomposition process and the unrestricted Hartree-Fock calculation was used for those of doublet and the lowest triplet states. Moller-Plesset purterbation theory up to the second-order (MP-2) was used for the determination of the potential energies of the final products and their structures in the decomposition process. The structure of the reaction system were fully optimized at the potential energy minima with the energy gradient method. The lowest energy reaction path along the steepest decent gradient was determined from a reactant to products on the mass-weighted potential energy hypersurface. The energy of the excited states was calculated with the configuration interaction calculation (CI) [4] for the structures along the lowest potential energy path of the ground state that were determined by ab initio method. The computer programs used were GAUSSIAN94 and GAMESS.
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Radiation-Induced Decomposition Mechanism of S(CH3)3+
The lowest potential energy change for the decomposition reaction (1) was determined in the ground singlet state So. The vertical excitation energies from the ground state to the lower-lying
excited states were calculated for the determination of potential energy changes following the radiation-induced decomposition process via the excited singlet states S1-S9 (Fig. 1 ). The energy levels in the singlet states were calculated by S-CI method using 6-31G** basis set with 4s and 4p
Rydberg orbitals.
One should note that S (CH3)3+ is spontaneously decomposed when the transition takes place from the ground state to the lower-lying excited singlet states (Fig. 1) as well as the lowest triplet state (Fig. 2) by irradiation of E-beams and photons. The similar situation was observed in the case of the model compound SH3+ [5] .
At the separating S-CH3 distance of 3.8 A, S(CH3)2 and CH3+ are the products from the ground state So, whereas 'S (CH3)2+ and 'CH3 are from the lowest excited singlet state S 1 (Fig. 1) .
However, the final products are 'S (CH3)2+ and 'CH3 from So, but S (CH3)2 and CH3+ from S i (Fig, 1) . The strong mixing among the ground state and the excited singlet states occurs also in this S(CH3)3+ case as shown in the cases of SH3+ and Ph3S+ which has been reported elsewhere [5] .
The lowest and shortest potential energy path of the decomposition of S(CH3)3+ was calculated for the lowest triplet state T1 and shown in Fig. 2 . 'S (CH3)2+ and 'CH3 are produced simply along Fig. 1 Potential energy change following the decomposition of S(CH3)3+ along the lowest and shortest potential energy path of the ground state So. S-CI calculation with the 6-31G** basis set with 4s and 4p Rydberg orbitals. At the separating S-CH3 distance of 3.8 A, S(CH3)2 and CH3+ are the products from So and'S(CH3)2+ and •CH3 from S1, respectively. However, the final products are'S(CH3)2+ and •CH3 from So but S(CH3)2 and CH3+ from S1 because of the strong mixing among the electronic states Sn (n=0,1,2,...) during the decomposition process [5] . The point group Cs was assumed for the decomposition process of S(CH3)3+.
I Photopolym. Sci. Technol., Vol.9, No. 4, 1996 this reaction path of Ti. Therefore, it is concluded that the same product is generated from So and Ti in the decomposition process (1). We are now investigating this mechanism and have obtained the stable complex B where CH3 and R were replaced by H and CH3, respectively, for a simple modeling in the precise ab initio calculation using 6-31G** basis set. In the stable complex B, the spin density are concentrated at S atom and the positive charge at SH2 part, respectively [ Fig. 4 ]. This result indicates that the character of 'S(CH3)2+ is still held in the complex B. Details will be published in near future. Fig. 2 The lowest and shortest potential energy path of the lowest triplet state T1 for the decomposition of S(CH3)3+. Unrestricted Hartree-Fock calculation with the 6-31G** basis set with 4s and 4p Rydberg orbitals. The final products are 'S(CH3)2+ and'CH3 which are also produced from So (see Fig. 1 ). The point group Cs was spontaneously held during the steepest descent path calculation.
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J. Photopolym. Sci. Technol., Vol. 9, No.4,1996 Fig. 3 The acid generation scheme from S(CH3)3+ in dry novolak film by E-beam exposure. Fig. 4 Structure of the complex B with spin density and charge distributions.
